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The Application of Knowledge Management
New Capabilities & Dramatically Improved Processes

KM is a process of identifying, capturing, organizing, and leveraging 
knowledge assets within an organization to improve performance and 
efficiency.

Give users individualized, universal 
access to KM resources

Facilitate work and interest group 
activities with members in different 
places and focus groups

Provide broad access, without regard to 
their source or structure, to information 
assets

Capture and share the experience, 
expertise and insight of people

Function

• System-of-Systems 
(Future)

Integration & Portals

• Communities of Practice 
(Proposed FY04)

Collaboration

• Grant Reviewer Selection 
II (GRS II)

• Grant Tracking for 
Executive Decision 
Making

Text Mining &
Categorization

• Grant Reviewer Selection 
(GRS)

Expertise Location

NIH ApplicationCore Element



Integration of KM Components
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Content Structuring/
Management

Explicit 
Knowledge

Expertise Location

External Tacit 
Knowledge

New Knowledge Assets

Community of 
Practice

Internal Tacit 
Knowledge

Integrated Core



Reviewer Assignment

Incoming 
Research 
Proposal

Incoming 
Research 
Proposal

Create 
Proposal 

Profile
(Fingerprints)

Create 
Proposal 

Profile
(Fingerprints)

Locate 
Similar 

Proposals

Locate 
Similar 

Proposals

Profiles

Funded 
Research 
Proposals

Funded 
Research 
Proposals

Current 
Research 
Proposals

Current 
Research 
Proposals

Locate 
Reviewers
Locate 

Reviewers

Pr
of

ile
s CRISP 

Authors
CRISP 
Authors

MedLine 
Authors

MedLine 
Authors

Dumais, S.T. and Nielsen, J. “Automating the  Assignment of Submitted Manuscripts to Reviewers” In 
Proceedings of ACM SIGIR’92 ACM, 1992, pp. 233
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Identify Similar Research Proposals
Current Proposed and Previously Funded Proposals

List all Proposed and Funded Research 
Proposals containing similar research

Identify Similar Proposals by comparing fingerprints



Identify Research Duplications
Uncover Multiple Submissions of Research Proposals

List all applications containing duplicate 
research

Identify Duplicate applications 
by comparing fingerprints

COLLABORATIVE CSMD R01 COMPONENTS
This proposed study of "Acute and Continuation Treatment of 
Late-Life Mania" is submitted in response to program
announcement PAR-01-123 (Collaborative R01 s for Clinical 
Studies of Mental Disorders. The following paragraphs
describe the rationale, structure, and function of our collaborative 
study.
1. Individual Participating Sites: Five groups will collaborate in 
this application to study the treatment of mania
and mixed states in late life. The groups are Comell (PI: 
R.Young), the University of Pittsburgh (PI: B. Mulsant), the
University of Pennsylvania (PI: L. Gyulai), Duke University (PI: 
J. Beyer), and the University of Toronto (PI: K.
Shulman; Co-PI: A. Flint). Comell serves as the Study 
Coordinating Center (SCC) with Dr. Young as the overall PI.

Actual Text from these applications



Locating Subject Matter Experts
Cross-disciplinary Expertise

View Expert Profile

Search for Experts based on MeSH Thesaurus terms



Scientific Trends: Conduct “What-If” Analysis
Augment Searches based on Concept Relevance

Revised List
Modify Search Criteria 
on the fly
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Relationships and Patterns from Text 
“Situational Awareness” Perspective of Information

Analyze a “cluster” to identify 
key themes.

Color Intensity represents 
high concentrated cluster of 
documents

Click a “Theme” to highlight all related documents in the map



Scientific Trends 
“Situational Awareness” and Hot Zones

View extracted topics/ 
entities where:
Size = # of documents
Color Intensity = 

recency of funding

View Document Topics Zoom in on Clusters Locate Emerging Topic(s)



Neighborhood Maps
Data Visualization

Identifying amount/recency of funded topic areas related to Arthritis



Online Analytical Processing
Identify Patterns and Trends in Relational Data

Re-arrange columns and 
sort to identify patterns

Expand record(s) to 
view data details

“Slice and Dice” data to identify patterns and trends



Exploratory Data Analysis
Data Visualization



Proposal Trend Analysis
Identify Research Trends for Incoming Research Proposals

Identify research area trend for 
each incoming  application

Declining Research Areas

Alert Areas

Emerging Research Area

Continuing Research Area

Research TrendSimilar Funded 
Applications

Similar 
Proposed 

Applications

Criteria Matrix

Research Trend Analysis for the month of January 2003

Total Number of applications: 689

Scientific
Trends



KM  Functionality Overview
From Unstructured to Structured Data

Data
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Facts ExtractionFacts Extraction
(who, what, where, when (who, what, where, when –– entities, attributes, events and relationships)entities, attributes, events and relationships)

Clustering & Categorization Clustering & Categorization -- BinningBinning
(Based on Similarity and Domain Terminology)(Based on Similarity and Domain Terminology)

Structured Representation
(Database entries, XML)

Unstructured DataUnstructured Data
(Word documents, PDF, HTML, etc.)(Word documents, PDF, HTML, etc.)

Queries & Visualization
(Situational Awareness, Hot Spots,  Link analysis etc.)

Queries & Visualization
(Situational Awareness, Hot Spots,  Link analysis etc.)
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Existing
RDBMS



LoI with Collaborative System-of-Systems
Architecture for System Integration

IC 1 IC 3

CSoS

IC 2

CSoS

IC 4 IC 5

Challenge
– Promote seamless information 

sharing across multiple 
organizations sharing a 
common objective.

Solution
– Insert an Integrated System-of-

Systems (ISS) to “buffer” each 
organization.

– Increase the role and scope of 
the “buffer” over time (i.e. 
investigation → topic → all 
information)

Level of
Investment



Level of Investment (LoI) Analysis

“Grant Tracking for Executive 
Decision Making” provides LOI 
analysis on a per-topic basis 
through:
– Heat & Neighborhood maps
– Self Organizing Maps (SOMs)
– On-Line Analytical Processing 

(OLAP)
– Exploratory Data Analysis

Level of
Investment



Clinical Relevance: Accessing Clinical Data
Adding Value to Structured Data Sources

Utilize advanced visualization techniques to 
provide improved access to clinical data for 
interpretation of basic research and 
assessment of discoveries

Clinical RDB’s have text fields that store 
significant clinical information

Currently, clinical researchers can, at best, 
search these text fields by keywords 
(needle in haystack approach)

If text fields could be fingerprinted on-the-
fly, a researcher could:

– Search for similar cases and their treating 
clinician

– Search for similar treatment outcomes 
(negative or positive)

Approach could be reused in any RDB 
(IMPAC II, CRISP, etc.) for an almost 
unlimited variety of applications

NIH RDBS

BLOB/CLOB/Text--

KM Apps

--------
-------- Extract to Text

Clinical
Relevance



K-Layer
One Stop Search

Search by Proposal or Body of Text
- OR -

Modify Search 
Criteria on-the-fly

Fingerprint Similarity Finder
Expertise 
Locator

Modified 
Search 
Results



Ad-Hoc Community of Practice
Importing Experts and Content



Locating and Accessing Content
Automatic Categorization

Taxonomy Drill Down Path:
Root Category > NIH  > Diseases > Musculoskeletal Diseases

ContentTaxonomy



Discovering Relationships from Text
Relationship Identification



NIH Architecture of KM Systems
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